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(54) HYDRAULIC PUMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To select an output characteristic to a low pressure large 
capacity type or a high pressure small capacity type according to load acting on a 
discharge opening, in this hydraulic pump used with a super-rnagnetosirictive element in 
the operating source. 

SOLUTION: Each of pump elements 15 and 17 is installed at both ends of a 
super-magnetostrictive element 7 so as to make this super-magrietostriciive element 7 
extending when a magnetic field is added come to the driving source of a piston, and 
these first and second pump elements 15 and 17 set up each pressure receiving area of 
respective pistons 20 and 24 so as to have such an output characteristic that one side is a 
low pressure large capacity type and the other is a high pressure small capacity type, 
selecting both these first and second pump elements 15 and 17 operating according to 
the load acting on both discharge openings 1 5a and 1 7a of these respective pump 
elements 15 and 17. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fluid pressure pump which used the supermagnetostrictor for the source of 

actuation. 

[0002] 

[Description of the Prior Art] Recently, what used the supermagnetostrictor for the source of actuation is proposed as a fluid 
pressure pump. As this kind of fluid pressure pump is conventionally shown in JP,7-167327,A The supermagnetostrictor which 
will be elongated if a field is added, and the coil which adds a field to said supermagnetostrictor, A current impression means to 
make said coil generate a field, and York which constitutes a wrap close magnetic circuit for these while said 
supermagnetostrictor carries out hold maintenance of said supermagnetostrictor and said coil so that it may be movable in the 
expanding direction, Have the pump section which the piston which pressurizes the liquid of the liquid interior of a room with 
which the end side of said York was equipped is prepared in contact with the end section of said supermagnetostrictor, and carries 
out the regurgitation of the liquid of said liquid interior of a room with the welding pressure of said piston, and it is constituted. 
Flexible actuation of said supermagnetostrictor has realized both- way actuation of said piston required for the regurgitation of 
liquid. 
[0003] 

[Problem(s) to be Solved by the Invention] In the fluid pressure generation source used for example, with a fluid pressure brake 
gear in a place As shown in the characteristic ray C of drawing 4 , in early stages of actuation of braking actuation Pad migration 
for pad path clearance (path clearance between a pad and a brake disc) is performed more promptly. A sake [ on a response 
disposition ] In order to enable it to acquire bigger damping force after it has the property of a low voltage large flow rate and a 
pad contacts a brake disc at the same time it makes adjustment of damping force easy, it is an ideal to have the property of a 
high-pressure smallness flow rate. 

[0004] However, with the above-mentioned fluid pressure pump which used the supermagnetostrictor for the source of fluid 
pressure actuation, since output characteristics will be uniformly determined by the projected net area of the piston in a liquid 
room, when it is used as a fluid pressure generation source in a fluid pressure brake gear, the property of an ideal shown in 
drawing 4 is not acquired. For example, although a discharge pressure will increase since the welding pressure per unit area of a 
piston becomes large if the projected net area of a piston is small set up in the above-mentioned fluid pressure pump which used 
the supermagnetostrictor for the source of actuation On the other hand, as the discharge quantity per round trip of a piston 
becomes small and it is shown in the characteristic ray A of drawing 3 The output characteristics of a high-pressure smallness 
flow rate form come to be shown, the pad migration for pad path clearance takes time amount as compared with the characteristic 
ray C of an ideal, and the problem that the responsibility of the first stage until it generates damping force falls arises. Although a 
discharge pressure will become small on the other hand since the welding pressure per unit area of a piston becomes small if the 
projected net area of a piston is greatly set up in the above-mentioned fluid pressure pump which used the supermagnetostrictor 
for the source of actuation On the other hand, although the output characteristics of a low voltage large flow rate form come to be 
shown, the time amount of the pad migration for pad path clearance is shortened as compared with the characteristic ray C of an 
ideal and the discharge quantity per round trip of a piston improves in respect of early responsibility as it becomes large and is 
shown in the characteristic ray B of drawing 3 Since the maximum fluid pressure is low, the problem that big damping force 
cannot be acquired arises. 

[0005] When this invention was made in view of the above-mentioned situation, is the fluid pressure pump which used the 
supermagnetostrictor for the source of actuation, can switch output characteristics to a low voltage large flow rate form or a 
high-pressure smallness flow rate form according to the load which acts on a delivery and it is used as a fluid pressure generation 
source of a fluid pressure brake gear, generating of big damping force is also aimed at offering a possible fluid pressure pump at 
the same time it aims at improvement in the responsibility in early stages of braking. 
[0006] 

[Means for Solving the Problem] The fluid pressure pump concerning this invention for attaining the above-mentioned purpose 
The supermagnetostrictor which wilJLbe elongated if a field is added, and the coil which adds a field to said supermagnetostrictor, 
A current impression means to make this coil generate a field, and York where said supermagnetostrictor covers said 
supermagnetostrictor and said coil, and constitutes a closed magnetic circuit so that it may be movable in the expanding direction, 
The 1 st pump section with the 1 st piston which pressurizes the liquid of the 1 st liquid interior of a room in contact with the end 
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section of said supermagnetostrictor, It has the 2nd pump section with the 2nd piston which pressurizes the liquid of the 2nd 
liquid interior of a room in contact with the other end of said supermagnetostrictor, and the projected net area of said 1st piston to 
said 1 st liquid room is characterized by making it larger than the projected net area of said 2nd piston to said 2nd liquid room. 
[0007] In addition, check ** of the 1 st check valve for regurgitation in said 1 st pump section is good to set up smaller than check 
** of the 2nd check valve for regurgitation in said 2nd pump section. 

[0008] According to the above-mentioned configuration, and the 1st and 2nd pump section with which the both ends of a 
supermagnetostrictor were equipped It is what performs the regurgitation and a supplement of liquid with the variation rate of the 
1st and 2nd pistons made to contact the edge of said supermagnetostrictor, respectively. One side is switching mutually a low 
voltage large flow rate form and another side in a high-pressure smallness flow rate form by the check valve for regurgitation by 
which output characteristics' are equipped with the pump which differs and operates in a delivery. According to the load which 
acts on a delivery, output characteristics can be switched to a low voltage large flow rate form or a high-pressure smallness flow 
rate form. Therefore, when it is used as a fluid pressure generation source of a fluid pressure brake gear, liquid is made to feed to 
a brake cylinder by the pump section of a low voltage large flow rate form at the time of the braking initiation which pad path 
clearance has produced. Moreover, when the fluid pressure of a brake cylinder goes up more than specified pressure by feeding of 
the liquid from the pump section of a low voltage large flow rate form, the pump section which operates can be changed to the 
thing of a high-pressure low flow rate form, and feeding of high-pressure liquid required in order to generate bigger damping 
force can be enabled. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of the fluid pressure pump concerning this invention is 
explained to a detail based on an accompanying drawing. Drawing 1 shows the important section of the fluid pressure disc brake 
gear for cars which made the fluid pressure pump concerning this invention the fluid pressure generation source. This fluid 
pressure disc brake gear 1 uses the fluid pressure pump 5 which is 1 operation gestalt of this invention for the fluid pressure 
supply to the brake cylinder 3 equipped with the piston 2 which presses a pad to a brake disc. 

[0010] The supermagnetostrictor 7 which will elongate this fluid pressure pump 5 if a field is added, The coil 9 which is arranged 
around said supermagnetostrictor 7 and adds a field to said supermagnetostrictor 7 by current impression, A current impression 
means 1 1 to make said coil 9 generate a field periodically, and York 13 where said supermagnetostrictor 7 carried out hold 
maintenance of said supermagnetostrictor 7 and said coil 9 so that it might be movable in the expanding direction, It has the 1 st 
pump section 15 with which the end side of said supermagnetostrictor 7 was equipped, and the 2nd pump section 17 with which 
the other end side of said supermagnetostrictor 7 was equipped. 

[001 1] Said current impression means 1 1 is a control unit which controls the current impression to said coil 9 so that a braking 
demand of an operator may be detected with the signal from the detection-under pedal ** sensor which detects the bottom of ** 
of a brake pedal and which is not illustrated in the case of this operation gestalt and braking according to the bottom condition of 
** of a brake pedal may be made. Said York 13 is with the edge wallplates 13b and 13c which take up the both ends of 
approximately cylindrical body 13a which holds said supermagnetostrictor 7 and coil 9, and this body 13a, and constitutes the 
wrap close magnetic circuit for the perimeter of said supermagnetostrictor 7 and a coil 9. 

[00 1 2] Pillar-shaped section 1 9a which said 1 st pump section 1 5 projected to the core of one edge wallplate 1 3b of said York 13, 
and was formed, It is what formed the 1st liquid room 19 by cylinder part 19b-which protrudes on the 1st piston 20 equipped in 
contact with the end section of said supermagnetostrictor 7, and is attached outside said pillar-shaped section 19a. By pressurizing 
the liquid in the 1st liquid room 19 with said 1st piston 20, the regurgitation of liquid is performed to said edge wallplate 13b 
from delivery 15a by which penetration formation was carried out. 

[0013] The inner circumference of said 1st liquid room 19 was equipped with the ring-like sealant 22, and fluid-tight ****** of 
between said edge wallplate 13b and said 1st piston 20 ] was carried out by this sealant 22, and it has come by it. 
[0014] Pillar-shaped section 23a which said 2nd pump section,!? projected to the core of other-end wallplate 13c of said York 
1 3, and was formed, It is what formed the 2nd liquid room 23 by cylinder part 23b which protrudes on the 2nd piston 24 
equipped in contact with the end section of said supermagnetostrictor 7, and is attached outside said pillar-shaped section 23 a. By 
pressurizing the liquid in the 2nd liquid room 23 with said 2nd piston 24, the regurgitation of liquid is performed to said edge 
wallplate 1 3c from delivery 1 7a by which penetration formation was carried out. 

[0015] The inner circumference of said 2nd liquid room 23 was equipped with the ring-like sealant 26, and fluid-tight ****** of 
[ between said edge wallplate 13c and said 2nd piston 24 ] was carried out by this sealant 26, and it has come by it 
[0016] Between said edge wallplate 13b and said 1st piston 20 and between said edge wallplate 13c and said 2nd piston 24, the 
PUR1SUTORESU spring 28 which covers a load over a supermagnetostrictor 7 beforehand through these pistons is equipped. 
This PURISUTORESU spring 28 is what put two pan springs on the reverse sense, is making a fixed compressive load act on a 
supermagnetostrictor 7, and plays the role which increases the deformation amount of the supermagnetostrictor 7 when a field is 
added. Moreover, in the case of this operation gestalt, when a field is canceled and a supermagnetostrictor 7 carries out ** length, 
it functions also as a return spring which puts back each pistons 20 and 24 so that each pistons 20 and 24 may not separate from 
the edge of a supermagnetostrictor 7. 

[0017] Moreover, as for said 1st pump section 15, the projected net area of the 1st piston 20 is greatly set up so that output 
characteristics may serve as a low voltage large flow rate form. Moreover, the projected net area of the 2nd piston 24 is set up 
smaller than said 1st piston 20 so that, as for said 2nd pump section 17, output characteristics may serve as a high-pressure 
smallness flow rate form as compared with said 1st pump section 15. 

[0018] furthermore, in each deliveries 15a and 17a of said 1st and 2nd liquid rooms 19 and 23 When the load (namely, fluid 
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pressure in said brake cylinder 3) which acts on these deliveries 15a and 17a is below specified pressure, only the 1st pump 
section 15 of a low voltage large flow rate form carries out discharging. When the load which acts on these deliveries 15a and 17a 
exceeds specified pressure, the 1st and 2nd check valve 30 and 3 1 which controls discharging from each liquid rooms 19 and 23 
is formed so that only the 2nd pump section 17 of a high-pressure smallness flow rate form may carry out discharging. 
[0019] Specifically, check ** is low set up so that discharging from the 1st pump section 15 may continue, until the condition that 
pad path clearance has produced the 1 st check valve 30 for regurgitation in the 1 st pump section 1 5 to a pad will be in the 
condition that damping force actually occurs in contact with a brake disc and the fluid pressure in a brake cylinder 3 reaches 
specified pressure. And check ** is set up more highly than check ** of the 1st check valve 30 so that the 2nd check valve 31 for 
regurgitation in the 2nd pump section 17 may start feeding of the liquid to a brake cylinder 3, if the fluid pressure in a brake 
cylinder 3 exceeds specified pressure. 

[0020] Moreover, penetration formation of the inlet port 1 5b and 17b for supplementing the edge wallplates 1 3b and 1 3c of the 
both ends in York 13 with liquid at each liquid rooms 19 and 23 is carried out. And the one-way valves 35 and 36 which fill up 
liquid are formed in each liquid rooms 19 and 23 from the reservoir 33 at these inlet port 15b and 17b with the suction force at 
the time of return actuation of each piston 20 and 24. 

[0021] Moreover, when the bottom of * * of a brake pedal is canceled, multipoint connection of the return liquid route 3 8 which 
returns the pressure in a brake cylinder 3 to said reservoir 33 is carried out to the liquid route 37 which makes a brake cylinder 3 
open the deliveries 15a and 17a of the 1st and 2nd pump sections 15 and 17 for free passage. This return liquid route 38 is 
equipped with the solenoid valve 40 changed into the condition of having closed said return liquid route 38 at the time under [ of 
a brake pedal ] **. When the bottom of ** of a brake pedal is canceled, the signal which the current impression means (control 
unit) 1 1 which detected it outputs opens this solenoid valve 40. 

[0022] Next, actuation is explained. A current is intermittently repeated in a coil 9 with the current impression means 11, and it 
adds. If a current joins a coil 9, a supermagnetostrictor 7 will develop, and if a current is intercepted, a supermagnetostrictor 7 
will return to the original die length. Expanding of a supermagnetostrictor 7 pressurizes the inside of the 1st and 2nd liquid room 
19 and 23. The projected net area of Pc and the 1st and 2nd piston 19 and 24 is set [ the 1st and 2nd liquid room 19 and the thrust 
which acts the fluid pressure in PI, P2, and a brake cylinder 3 on the 1st and 2nd piston 19 and 24 by expanding of Pb and a 
supermagnetostrictor 7 in the fluid pressure in 23, respectively / F and check ** of the 1 st check valve 30 ] to Al and A2 for 
check ** of zero and the 2nd check valve 3 1 , respectively. 

[0023] The 1st and 2nd liquid room 19 and the fluid pressure PI and P2 in 23 are expressed with the following formula by 
expanding of a supermagnetostrictor 7. 

P1=F/A1 (1) P2=F/A2 ... (2) [0024] Conditions for the pressure liquid in the 2nd liquid room 23 to cany out the 

regurgitation to a brake cylinder 3 (the 2nd check valve 3 1 opens) are expressed with a degree type. 

P2>Pb+Pc (3) [0025] Moreover, the balance type under actuation is expressed with a degree type. 

PlxAl=P2xA2 Since the fluid pressure in a brake cylinder 3 is zero (Pb=0) at the time of actuation initiation of (4) 

fluid-pressure pump 5, it is above (3). A formula is not satisfied, therefore the pressure liquid in the 2nd liquid room 23 cannot 
carry out the regurgitation, but the fluid pressure Pb in a brake cylinder 3 goes up with the discharge-pressure liquid of the 1 st 
liquid room 19. Although telescopic motion of a supermagnetostrictor 7 is repeated with the intermittent current added to a coil 9, 
since the amount of distortion of a supermagnetostrictor 7 becomes small gradually with the increment in fluid pressure of the 1st 
liquid room 1 9, the amount of discharge flow becomes small gradually ( drawing 2 ). Following on the increment in fluid pressure 
of the 1 st liquid room 1 9 fiirthermore, the increment in the fluid pressure P2 in the 2nd liquid room 23 is (4). It is expressed with 
a degree type from a formula. 

P2=Plx (A1/A2) (5) and (3) It is (5) to a formula. When a formula is substituted, it is Plx(Al/A2) >Pb+Pc. ... (6) It 

becomes. 

[0026] Here, for the fluid pressure of a brake cylinder 3, since it is zero, since it is equal to the fluid pressure of the 1 st liquid 

room 19 (Pb=Pl), check ** of the 1st check valve 30 is (6). A formula is Pbx(Al/A2) >Pb+Pc (7) It becomes. 

Therefore, (7) If the degree type which arranged the formula is satisfied, the 2nd check valve 31 will open and the pressure liquid 
in the 2nd liquid room 23 will carry out the regurgitation. 

Pb>A2xPc/(Al -A2) (8) [0027] Above (1) (2) The condition that the pressure liquid in the 1 st liquid room 1 9 could not carry 

out the regurgitation of it after the pressure liquid in the 2nd liquid room 23 breathed it out, since the fluid pressure R/C in the 2nd 
liquid room 23 (F/A2) was size from the fluid pressure R/C in the 1st liquid room 19 (F/Al), but it closed the 1st check valve 30 
is maintained so that it may understand by the formula. Therefore, in the actuation early stages of the fluid pressure pump 5, brake 
responsibility improves by the pressure liquid of a low voltage large flow rate being sent to a brake cylinder 3 by actuation of the 
1 st pump section 1 5, and buiying pad path clearance promptly, henceforth, the pressure liquid of a high-pressure low flow rate is 
sent to a brake cylinder 3 by actuation of the 2nd pump section 17, and generating of big damping force is acquired. 
[0028] Namely, as the fluid pressure pump 5 is shown in the characteristic ray D shown as the continuous line of drawing 2 The 
fluid pressure Pb in a brake cylinder 3 is place constant-pressure P0. In the following range (=A2xPc/(Al -A2) and (8) types) The 
1 st pump section 1 5 of a low voltage large flow rate mold operates, and fluid pressure Pb is place constant-pressure P0. The 
property of an ideal is acquired by the fluid pressure brake gear, and it can be made to demonstrate the outstanding damping 
characteristic in the range which exceeds, when the 2nd pump section 17 of a high-pressure smallness flow rate mold operates. 
[0029] In addition, the fluid pressure pump of this invention is available not only to the fluid pressure generation source of a 
brake gear but various fluid pressure devices and a system. And although the solenoid valve 40 for opening and closing the return 
liquid route 38 and this return liquid route 38 was equipped with the above-mentioned operation gestalt in order to use the fluid 
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pressure pump of this invention as a fluid pressure generation source of a brake gear, the above-mentioned return liquid route 38 
and an above-mentioned solenoid valve 40 become unnecessary in the case where it uses for the equipment made to circulate 
through the liquid for cooling for example. 

[0030] Moreover, it cannot be overemphasized that a design change is suitably possible for the above-mentioned device and 
above-mentioned check ** of each check valves 30 and 3 1 in the range which does not deviate from the meaning of this 
invention. 
[0031] 

[Effect of the Invention] The fluid pressure pump of this invention equips the both ends of a supermagnetostrictor with the two 
pump sections, the 1st and the 2nd, and each pump section is what performs the regurgitation and a supplement of liquid with the 
variation rate of the 1 st and 2nd pistons made to contact the edge of said supermagnetostrictor. In a high-pressure smallness flow 
rate form, mutually, output characteristics differ and, as for one side, can switch output characteristics to a low voltage large flow 
rate or a high-pressure smallness flow rate according to the load which acts on a delivery by switching by the check valve for 
regurgitation equipped with the pump which operates in a delivery, as for a low voltage large flow rate form and another side. 
Therefore, when it is used as a fluid pressure generation source of a fluid pressure brake gear, at the time of the braking initiation 
which pad path clearance has produced, the pump section of a low voltage large flow rate form is operated, by making into size 
the amount of liquid flows fed to the brake cylinder of a brake gear, the time amount of the pad migration for pad path clearance 
can be shortened, and the responsibility in early stages of braking can be raised. And the fluid pressure of a brake cylinder goes up 
by feeding of the liquid from the pump section of a low voltage large flow rate form, and since feeding of high-pressure liquid 
required in order for the pump section which operates to change to the thing of a high-pressure low flow rate form and to generate 
bigger damping force is attained when the load which acts on the delivery of each pump section exceeds specified pressure, 
generating of big damping force is also attained. 



[Translation done.] 



